Studies on the formation of hydrophobic ion-pairing complex of alendronate.
A hydrophobic ion-pairing (HIP) concept considering the high dissociation property of alendronate was used as a strategy to improve the bioavailability of alendronate. Alendronate, which has a negative charge, was ion-paired with organic cations, such as tetraheptylammonium bromide (THAB) or tetrabutylammonium iodide (TBAI), to confer hydrophobicity to alendronate, and increase its intestinal permeability. Solutions containing various concentrations (0.5 to 100 mM) of organic cations were combined with an alendronate solution (5 mM) at molar ratios from 0.1:1 to 20:1 under various pHs (pH 2.2, 6.3 and 10.3). Alendronate exhibited high hydrophobicity when coupled with THAB at a molar ratio of 1:10 in pH 2.2. On the other hand, HIP complexes between alendronate and TBAI showed the maximum hydrophobicity at the same molar ratio at pH 10.3. The zeta potentials of alendronate from the aqueous layer of the HIP complex between alendronate and THAB or TBAI increased gradually with increasing alendronate to THAB molar ratio at pH 2.2 or pH 10.3, respectively. This is the first report of the production of hydrophobic ion-paired alendronate.